University of Kentucky

UKnowledge
Theses and Dissertations--Early Childhood,
Special Education, and Counselor Education

Early Childhood, Special Education, and
Counselor Education

2016

TEACHING PEER TUTORS TO USE A SIMULTANEOUS
PROMPTING PROCEDURE TO TEACH SALES TAX COMPUTATION
TO SECONDARY STUDENTS WITH MILD AND MODERATE
DISABILITIES
Sarah Whitfield
University of Kentucky, sarah.whitfield@jessamine.kyschools.us
Digital Object Identifier: http://dx.doi.org/10.13023/ETD.2016.123

Right click to open a feedback form in a new tab to let us know how this document benefits you.

Recommended Citation
Whitfield, Sarah, "TEACHING PEER TUTORS TO USE A SIMULTANEOUS PROMPTING PROCEDURE TO
TEACH SALES TAX COMPUTATION TO SECONDARY STUDENTS WITH MILD AND MODERATE
DISABILITIES" (2016). Theses and Dissertations--Early Childhood, Special Education, and Counselor
Education. 26.
https://uknowledge.uky.edu/edsrc_etds/26

This Master's Thesis is brought to you for free and open access by the Early Childhood, Special Education, and
Counselor Education at UKnowledge. It has been accepted for inclusion in Theses and Dissertations--Early
Childhood, Special Education, and Counselor Education by an authorized administrator of UKnowledge. For more
information, please contact UKnowledge@lsv.uky.edu.

STUDENT AGREEMENT:
I represent that my thesis or dissertation and abstract are my original work. Proper attribution
has been given to all outside sources. I understand that I am solely responsible for obtaining
any needed copyright permissions. I have obtained needed written permission statement(s)
from the owner(s) of each third-party copyrighted matter to be included in my work, allowing
electronic distribution (if such use is not permitted by the fair use doctrine) which will be
submitted to UKnowledge as Additional File.
I hereby grant to The University of Kentucky and its agents the irrevocable, non-exclusive, and
royalty-free license to archive and make accessible my work in whole or in part in all forms of
media, now or hereafter known. I agree that the document mentioned above may be made
available immediately for worldwide access unless an embargo applies.
I retain all other ownership rights to the copyright of my work. I also retain the right to use in
future works (such as articles or books) all or part of my work. I understand that I am free to
register the copyright to my work.
REVIEW, APPROVAL AND ACCEPTANCE
The document mentioned above has been reviewed and accepted by the student’s advisor, on
behalf of the advisory committee, and by the Director of Graduate Studies (DGS), on behalf of
the program; we verify that this is the final, approved version of the student’s thesis including all
changes required by the advisory committee. The undersigned agree to abide by the statements
above.
Sarah Whitfield, Student
Dr. Melinda Ault, Major Professor
Dr. Ralph Crystal, Director of Graduate Studies

TEACHING PEER TUTORS TO USE A SIMULTANEOUS PROMPTING
PROCEDURE TO TEACH SALES TAX COMPUTATION TO SECONDARY
STUDENTS WITH MILD AND MODERATE DISABILITIES

THESIS

A thesis submitted in partial fulfillment of the requirements for the degree of
Master of Science in the College of Education at the University of Kentucky

By
Sarah F. Whitfield
Lexington, Kentucky
Director: Dr. Melinda Ault, Professor of Special Education

Lexington, Kentucky
2016
Copyright © Sarah F. Whitfield 2016

ABSTRACT OF THESIS

TEACHING PEER TUTORS TO USE A SIMULTANEOUS PROMPTING
PROCEDURE TO TEACH SALES TAX COMPUTATION TO SECONDARY
STUDENTS WITH MILD AND MODERATE DISABILITIES

The purpose of the study was to provide training to peer tutors to teach students
with mild and moderate disabilities sales tax computation using a simultaneous
prompting procedure with fidelity. Non-target information presented during training
sessions and generalization to natural environment settings was assessed. A multiple
probe (days) across participants design was used to evaluate the effectiveness of the
intervention on the dependent variables. The results showed peer tutors could use the
simultaneous prompting procedure with fidelity to teach sales tax computation and
students with disabilities could acquire sales tax computation. The students acquired the
non-target information presented and generalization occurred in a natural setting.
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Section 1: Introduction
Current best practice in the curriculum for individuals with disabilities focuses on
both functional skill and grade-appropriate academic core content acquisition for students
with moderate and severe disabilities (MSD). The Elementary and Secondary Education
Act (ESEA) and the Individuals with Disabilities Act (IDEA) both require that students
with MSD receive access to the general education core content. Teachers now must teach
the grade-appropriate academic core content standards and determine how to effectively
teach those standards to their students.
Specifically in the area of mathematics, the National Council of Teachers of
Mathematics provides a comprehensive set of standards based on mathematics goals that
have not been well-researched with this population of students. Browder, Spooner,
Ahlgrim-Delzell, Harris, and Wakeman (2008) conducted a meta-analysis of mathematics
skills taught to students with significant disabilities. They found that the most common
math skills taught to students with MSD were community skills involving numbers and
measurement.
Teachers working with students with MSD are now faced with the question of
how to meet federal ESEA and IDEA mathematical requirements, continue teaching
functional mathematical skills, and include instruction that meets the national Council of
Teacher of Mathematics standards. According to Browder (2001), “‘functional math’
refers to the basic math skills needed to perform skills of daily living” (p. 215). Several
examples exist in the literature where researchers have taught academic math content
with a functional component. Collins, Hager, and Galloway (2010) conducted a study to
determine if middle school students with MSD could learn language arts core content,
science core content, math core content, and apply that content to a functional activity
1

through the constant time delay (CTD) procedure. For this study, the researchers found it
difficult to make the core content selected functional; however, all students made
progress on all of the target skills, although some required adaptations. Karl, Collins,
Hager, and Ault (2013) examined if students with MSD could learn core content
standards within a functional activity using the simultaneous prompting (SP) procedure.
During this study, each of the participants reached criterion with the targeted standards in
reading, math, and science. Creech-Galloway, Collins, Knight, and Bausch (2013)
conducted a study using the SP procedure to teach four secondary students with MSD to
use the Pythagorean Theorem to solve real-world scenarios. Results indicated that the
students were able to acquire and generalize the skill of using the Pythagorean Theorem.
Systematic instructional and errorless learning procedures allow students to
achieve progress in general education settings. Jimenez, Browder, and Courtade (2008)
examined the effectiveness of a systematic instructional procedure when teaching an
algebraic skill to secondary students with moderate disabilities. Results indicated that the
students were able to solve algebraic equations using a time delay procedure paired with
a task analysis.
The SP procedure is another systematic instructional strategy that has been used
successfully to teach a variety of skills and disability areas. The SP procedure is a
research based practice that has been established as an errorless learning procedure for
students with MSD when teaching discrete and chained tasks (Morse & Schuster 2004).
The SP procedure eliminates some of the problems that can occur with other teaching
procedures (e.g., time delay procedures), such as the need to teach a wait response. Morse
and Schuster reported that the SP procedure “involves the presentation of the task
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direction followed immediately by the presentation of a controlling prompt” (p. 154).
Schuster and Griffen (1993) stated that probe trials are necessary to assess whether or not
stimulus control has been transferred from instructional trials to the natural discriminative
stimulus. Waugh, Alberto, and Fredrick (2011) noted in their literature review of the SP
procedure that teachers could possibly prefer to use the SP procedure over other errorless
learning procedures since “it reduces the need to keep direct data during instructional
sessions because transfer of stimulus control is measured during probe sessions” (p. 12).
The SP procedure has been effective for teaching both discrete and chained tasks
to students with disabilities across ages and disability areas. Schuster and Griffen (1993)
taught elementary students with MSD to make juice using a task analysis paired with the
SP procedure. Results from the study indicated that each participant acquired the skill
using the SP procedure. MacFarland-Smith, Schuster, and Stevens (1993) successfully
taught preschool students with developmental delays to expressively identify food items.
Pennington, Collins, Stenhoff, Turner, and Gunselman (2014) successfully taught
students with autism a writing strategy using the SP procedure. According to Jung and
Sainato (2013), the SP procedure was an effective instructional strategy to increase play
skills with children with autism.
Researchers also have compared the effectiveness and efficiency of simultaneous
prompting to other systematic instructional procedures. Risen, McDonnell, Johnson,
Polychronis, and Jameson (2003) compared the CTD procedure and the SP procedure
when teaching vocabulary words to students with MSD in the students’ general education
classes. Results from this study indicated that both teaching procedures were effective in
teaching the targeted skill with mixed efficiency results amount the participants.
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However, when Schuster, Griffen, and Wolery (1992) compared the CTD and SP
procedures when teaching sight words to elementary students with moderate disabilities,
results indicated that the students required fewer training sessions when using the SP
procedure than the CTD procedure. Seward, Schuster, Ault, Collins, and Hall (2014)
compared the effects of SP and CTD while teaching two solitaire card games to high
school students with MSD. Results indicated that all five of the students reached criterion
using the SP procedure and the students had a fewer percentage of training errors than the
CTD procedure. Head, Collins, Schuster, and Ault (2011) conducted a study on the
effectiveness and efficiency of CTD and SP procedures to teach high school students
state capitols with learning and behavior disorders. Both procedures produced effective
results, however, SP procedures produced less errors. The instructor and participants
were interviewed about which procedure they preferred and both preferred using the SP
procedure over the CTD procedure.
The use of incidental information has been effective in increasing the efficiency
of instruction when non targeted information is presented. Bandura (1997) defined
incidental learning as students acquiring new information as a result of observing the
behavior. Smith, Schuster, Collins, and Kleinert (2011) embedded incidental learning
(i.e., food classification) when teaching students with MSD restaurant sight words. The
students not only acquired the sight words presented, but the non-targeted information
presented as well.
Not only are using systematic instructional procedures a common approach by
teachers teaching students with MSD, another common approach is to use peer- mediated
instruction. This involves a peer without disabilities working with and teaching peers
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with disabilities. Calhoon and Fuchs (2003) expanded the research of using Peer-Assisted
Learning Strategies (PALS) to develop mathematical skills in secondary students with
disabilities. PALS is designed to create pairs in the classroom, with one student playing
the role of the “coach” and the other student playing the role of the “player”. The teachers
trained the peers on PALS. After completing the study, the students with disabilities were
given a questionnaire on PALS. Questionnaire results indicated that “students liked
PALS, liked working with a partner, and thought PALS helped them work harder and
thus improve their math skills” (p. 243). Results from the study also reported that the
students with disabilities improved their math computation skills.
Cole and Washburn-Moses (2010) used peer-mediated instruction to teach
mathematics to students with learning disabilities and paired students according to ability
level. Results indicated the pairing of students according to ability level increased the
ability of the students with disabilities to answer mathematical questions accurately.
McDuffie, Mastropieri, and Scruggs (2009) incorporated peer tutoring into the classroom
“where each student is paired with another student alternating roles of tutor and tutee to
learn the provided content” (p. 494). Results indicated that both the tutor and tutee
learned the provided content presented and every student made progress after
participating in the peer tutoring program.
Researchers have investigated if peers are able to deliver systematic instructional
procedures to teach students with MSD. Godsey, Schuster, Lingo, Collins, and Kleinert
(2008) studied the effectiveness of a peer implementing the CTD procedure to teach taskanalyzed cooking skills to secondary students with MSD. Results from this study
indicated that students with MSD learned the skills from their peers that they needed to
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perform cooking tasks. Fetko, Collins, Hager, Schuster, and Spriggs (2013) studied peer
tutors teaching students with MSD how to play UNO by using the SP procedure and
delivering non-targeted core content information. Results from this study indicated that
the students with disabilities enjoyed participating in the leisure activity with their peers,
learned how to accurately play the game, and acquired some of the non-targeted core
content information presented. Miracle, Collins, Schuster, and Grisham-Brown (2001)
took a different approach when using peer tutors to teach students with MSD. This study
compared peer versus teacher instruction when teaching sight words to secondary
students with a CTD procedure. Results from this study indicated that students with
disabilities were able to learn skills taught by both teachers and peer tutors, with teacher
instruction being slightly more efficient than peer tutor instruction.
Although many studies have been conducted on the effectiveness of the SP
procedure and the effectiveness of peer tutors, minimal research has examined the
effectiveness of peer tutors solely and directly teaching math core content to students
with MSD. Based on the ESEA and NCLB requirements to teach mathematics core
content to students with MSD and the effectiveness of peer tutors, the purpose of the
study was to provide training to peer tutors to teach students with mild and moderate
disabilities sales tax computation using a simultaneous prompting procedure with fidelity.
Non target information presented during training sessions and generalization to natural
environment settings was assessed.

6

Section 2: Research Question
The research questions ask the following: Can students with MSD acquire the
steps of the task analysis to compute sales tax? Can peer tutors teach students with MSD
how to compute sales tax using a SP procedure with fidelity? Can the students with MSD
acquire the non-target information presented? Will the students with MSD generalize this
skill to natural environment settings?
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Section 3: Methods
Participants
Inclusion criteria. To be included in the investigation, participants were required to meet
the following criteria:: (a) adequate auditory and visual acuity to see stimuli and hear
verbal directions, (b) motor imitation of simple movements (i.e., manipulating a
calculator), (c) on-task behavior for at least 15 min, (d) identification of numbers 0-25,
(e) the ability to follow one-step commands, and (f) regular school attendance
Students with disabilities. Five high school students with disabilities (3 males
and 2 females) participated. Their ages ranged from 15 to 18 years. Each of the
participants had been identified as having a mild or moderate intellectual disability and
was enrolled in a self-contained resource room for students with MSD in a secondary
setting. Each of the participants participated in at least two general education classes
throughout the school day and worked with peer tutors on a daily basis. All participants
had individualized education program (IEP) goals and objectives that included reading
(e.g., sight word identification, reading comprehension, personal identification), math
(e.g., time, money, using a calculator), and self-care skills (e.g., initiating a task, using a
picture recipe to cook). The investigator (first author) used the SP procedure on a daily
basis with each of the participants.
Colin, age 16 years 8 months, was identified with the educational eligibility of a
mild intellectual disability with an IQ of 58 according to the Weschsler Intelligence Scale
for Children (WISC)-IV, an adaptive score of 58 according to the Adaptive Behavior
Assessment System (ABAS), and communication delays in the area of expressive
language. Colin spent 180 min daily in general education classrooms. Colin spent 120
8

min daily in the resource room working on reading, math, writing, and self-care skills.
His IEP goals and objectives focused on communication, reading, math, writing, and selfcare skills. His strengths included manipulating a calculator, reading sight words, using
the computer, and completing work independently. His weaknesses included managing
money, communicating through writing, and reading comprehension. Colin enjoyed
working with peers both academically and socially. Colin received occupational therapy
on a weekly basis.
Megan, age 15 years 3 months, was identified with the educational eligibility of a
mild intellectual disability with an IQ of 55 according to the WISC-IV, an adaptive score
of 52 according to the ABAS, and communication delays in the area of expressive
language. Megan spent 180 min daily in general education classrooms. Megan spent 160
min daily in the resource room working on reading, writing, math, and self-care skills.
Her IEP goals and objectives focused on reading, math, writing, and vocational skills.
Her strengths included reading comprehension, reading sight words, manipulating a
calculator, completing work independently, and computer skills. Her weaknesses
included writing, managing money, and expressing her wants and needs independently.
Megan enjoyed working with both peers and adults to complete academic tasks. Megan
received occupational therapy on a weekly basis.
Brandy, age 16 years 6 months, was identified with the educational eligibility of a
mild intellectual disability with an IQ of 52 according to the WISC-IV, and adaptive
score of 50 according to the ABAS, and communication delays in the area of expressive
language. Brandy spent 180 min daily in general education classrooms. Brandy spent 160
min daily in the resource room working on reading, math, writing, and vocational skills.
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Her IEP goals and objectives focused on reading, math, writing, and vocational skills.
Her strengths included reading comprehension, sight word identification, using the next
dollar strategy, and identifying time. Her weaknesses included writing, identifying
personal information, and money management. Brandy preferred to work with peers
rather than adults. Brandy received occupational services on a weekly basis.
Gary, age 18 years 10 months, was diagnosed with a moderate intellectual
disability with an IQ of 48 according to the WISC-IV, and adaptive score of 44 according
to the Vineland Adaptive Behavior Scale, and communication delays in the area of
expressive language. Gary spent 180 min daily in general education classrooms. Gary
spent 160 min daily in the resource room working on reading, writing, math, and
vocational skills. His IEP goals and objectives focused on reading, math, writing, and
vocational skills. His strengths included working with peers, manipulating a calculator,
and sight word identification. His weaknesses included reading comprehension,
identifying personal information, writing, and money management. Gary enjoyed
working with peers both academically and socially. Gary received occupational therapy
on a weekly basis.
Ron, age 15 years 9 months, was diagnosed with autism, a moderate intellectual
disability with an IQ of 45 according to the WISC-IV, an adaptive score of 55 according
to the Vineland Adaptive Behavior Scale, and communication delays in the area of
expressive language. Ron spent 160 min daily in general education classrooms. Ron spent
180 min daily in the resource room working on reading, writing, math, and vocational
skills. His IEP goals and objectives focused on reading, math, writing, and vocational
skills. His strengths included writing, manipulating a calculator, and sight word
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identification. His weaknesses included identifying personal information, social skills,
and money management. Ron preferred to work with peers rather than adults both
academically and socially. Ron received occupational therapy on a weekly basis.
Peers without disabilities. The teacher selected four high school peers (1 male
and 3 females) without disabilities to participate in the investigation. Each of the peers
was enrolled in a peer tutoring course working with the students with disabilities. The
teacher selected the peers based on the desire to participate in the investigation and
familiarity of working with the teacher and students. The peers without disabilities had
regular school attendance and completed a peer tutor training. All of the peers were in the
12th grade. Their ages ranged from 17 years 9 months to 18 years 4 months. The peer
tutors included: Mike, Amber, Kaitlyn, and Ellie.
Staff. The primary investigator was a former classroom teacher, now an assistive
technology consultant, who collected the baseline, maintenance, and generalization data
during the investigation. She worked in the MSD resource room for over 9 years and had
experience with using the SP procedure to teach discrete tasks. The investigator held a
bachelor’s of science degree in special education with an emphasis in learning and
behavioral disorders (LBD) and was working toward a master’s degree in special
education with an emphasis in MSD. She held a teaching certificate in the area of LBD.
Another certified teacher who worked in the MSD classroom collected both interobserver
(IOA) and procedural fidelity data during baseline, maintenance, and generalization
sessions. He had been working in the MSD resource room for over 3 years and had
experience with using the SP procedure to teach discrete tasks and he held a bachelor’s
degree in special education.
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Setting
Screening, baseline, training, probe, and maintenance sessions all took place in
the MSD resource room of the high school. There were other students with MSD and
three instructional assistants in the classroom during the investigation. There were other
peer tutors in the classroom working with the students not participating during the
investigation. The instructor controlled for distractors by having the other students not
participating in the investigation working with the instructional assistants and peer tutors.
If needed, the student, peer tutor, and materials needed were moved into the hallway to
eliminate distractors. Generalization sessions took place in local stores in the community
(e.g., Walmart, Kroger).
Materials/Equipment
The materials in the investigation included a calculator, shopping list, writing
utensil, data sheets, task analysis/script for peer tutor, and a stop watch for timing
sessions. The investigator also designed a simulated store in the classroom. The simulated
store consisted of a shelf with a variety of products with the price written below the
products.
Data Collection
The investigator and peer tutors collected data using a task analytic recording
system. During baseline, daily probe, maintenance, and generalization sessions, the
investigator or peer tutors recorded a response as correct “+” if the step of the task
analysis was performed accurately and occurred within the designated response interval
(i.e., 5 s to initiate and 5 s to complete). They recorded a response as incorrect “-“ if the
student performed the step with incorrect topography, out of sequence, or did not
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complete step within the response interval. They recorded a no response “NR” if the
student did not complete the response within the response interval.
During training sessions, the peer tutors collected instructional data and
implemented instruction. The peer tutors recorded a response as prompted correct “+”
when the student provided the correct response within the response interval after
receiving a verbal prompt, they recorded the response as a prompted incorrect “-“ if the
student performed the incorrect response within the response interval after receiving a
verbal prompt, and recorded a no response “NR” if the response interval passed without a
student response after receiving a verbal prompt.
Experimental Design
The investigator used a multiple probe (days) across participants single case
research design to evaluate the effects of the intervention on the dependent variables. A
multiple probe across participants design involves staggering the start of intervention
across the participants. Using this design provides evidence that changes in accuracy
occur because of a direct correlation between intervention and increased accuracy.
Intervention does not occur for the next participant until criterion has been reached or
data is stable for the previous participant. The investigator minimized the threat of history
by contacting the general education teachers to ensure the students were not receiving
instruction on how to calculate sales tax in other classes. To minimize the threat of
attrition, the teacher selected participants who, based on parent reports, were healthy,
sleeping well, and had good attendance records.
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Procedures
General procedures. During the investigation, peer tutors without disabilities
used a SP procedure to teach Colin, Megan, Brandy, Gary, and Ron how to calculate
sales tax following a task analysis that is shown in Table 1. Prior to intervention, the
investigator conducted baseline probe sessions to assess whether Colin, Megan, Brandy,
Gary, and Ron could complete the necessary steps to calculate sales tax. Following three
baseline probe sessions, daily instructional sessions began in which the five students with
disabilities (in a time lagged format) participated in a daily probe session followed by a
training session. This continued until each participant met criterion of 100% accuracy for
3 consecutive days or data was stable. A total of three baseline sessions were completed
on the first day of the study for each participant.
During each of the sessions, the students were given a written-out communitybased instruction (CBI) shopping list shown in Appendix A. Each list had three items for
the students to add up when calculating the sales tax. The items on the shopping lists
were items from the classroom grocery store (e.g., medicine, markers, vitamins,
shampoo, cleaning supplies). The prices for each item were written below the grocery
item on a shelf. The students had a different shopping list daily based on a random
rotation. The shopping lists displayed the name of the item paired with the item’s picture
and listed in numerical order (e.g., 1. markers, 2. medicine, 3. shampoo). The shopping
lists could include three of the following items: cough drops, water filters, thermometer
covers, allergy medicine, magic eraser, Band-Aids, razors, light bulbs, and markers.
These were the only items available for use due to the availability of products in the
stimulated grocery store. The peer tutor addressed the non-targeted information during
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each training session. During each session, the peer tutors said, “Only non-food items are
taxed in the state of KY. Food items are not taxed.” The peer tutors then provided an
example of a taxed item and a non-taxed item such as, “Shampoo has sales tax and bread
does not have sales tax.” Students and peer tutors stood during all sessions in order to
provide an accurate replication of an actual store.
Peer tutor training sessions. The investigator trained the peers in this study
during the peer tutors’ scheduled peer tutoring class. Each student received at least one
session of training on performing the steps of the SP procedure until criterion on accuracy
of implementing the SP procedure and steps of the task analysis were reached. The
investigator explained the data they would be collecting and the importance of the study.
During the training sessions, the investigator modeled how to conduct the session
following the task analysis steps (see Table 1) and data collection (see Appendix E) using
a student who did not participate in the study. The peer tutors were given the opportunity
to practice on each other while the investigator observed practice. The peer tutors had to
reach criterion during the practice training session. Criterion for the peer tutors was 100%
accuracy on procedural fidelity when implementing the SP steps. If the peer tutors did not
reach 100% accuracy during training sessions, then the investigator provided additional
training sessions until criterion was met. The investigator concluded the training session
by practicing the procedure with the peer tutors and answering any questions the peer
tutors had about the investigation and SP procedure. The peer tutors collected the
intervention data during the investigation.
Full baseline sessions. The investigator conducted full baseline sessions with
each student for a minimum of 3 sessions in a 1:1 instructional format in the MSD
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resource room. She gave the student all the needed materials which was a CBI shopping
list (see Appendix A), pencil, calculator, and simulated grocery store shelf. She first gave
the task direction, “(Student name), it is now time to calculate sales tax.” For each step of
the task analysis, she then gave each student 5 s to initiate a correct response and an
additional 5 s interval to complete the response. When a student performed a step
incorrectly or failed to respond on a step, the investigator turned away from the student
and completed the step for the student. The student was then provided with the
opportunity to complete the next step of the task analysis (multiple opportunity format).
If the student performed a step correctly, the investigator did not say anything and waited
5 s for the student to complete the next step of the task analysis. Appendix D provides an
example of the data sheet used during baseline sessions.
Daily probe sessions. In the SP procedure, daily probe trials immediately
preceded daily training trials. The peer tutors conducted one daily probe session each
school day before the training session using the same procedures as in baseline sessions
and multiple opportunity format. The peer tutor reinforced with verbal praise following
the completion of the probe sessions.
Daily training sessions. All daily training sessions occurred in a 1:1 instructional
format (one peer tutor and one student with a disability) and took place immediately after
daily probe sessions had been conducted. The four peer tutors led the training sessions on
a random rotation sequence (i.e., the same peer tutor did not always work with the same
student). At the beginning of each training session, the peer tutor provided an attentional
cue (e.g., “Ready to work?”) and gave the student the task direction, “(Student name), it
is now time to calculate sales tax.” The peer tutor immediately gave the student a verbal
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prompt (i.e., controlling prompt) following the task direction by verbally stating the
direction for each step and allotted the same response interval as during baseline and
probe sessions. Descriptive verbal praise was delivered on a variable ratio of about every
three correct responses. For example, the peer tutors would say, “Nice job using the
multiplication key.” The peer tutor ignored incorrect responses or no responses and
completed the step for the student. The peer tutor ended the session after the student had
completed each step of the task analysis. The peer tutor presented the scripted statement
regarding non-target information after the steps of the task analysis were completed. The
scripted session was presented once during each daily session. At the end of the training
session, the peer tutor reinforced the students for attending by providing them a choice
from preferred reinforcers which included access to technology and gym time.
Maintenance and generalization procedures. Maintenance probe sessions
occurred in a 1:1 format when each student met criterion of at least 100% correct
responses for three consecutive daily probe sessions. The investigator conducted
maintenance probe sessions 3, 5, and 7 days after criterion had been met. Praise was
provided at the end of each maintenance session. The investigator conducted maintenance
sessions using procedures identical to those in baseline sessions.
The investigator facilitated generalization by having different peer tutors work
with the students during the intervention sessions and providing the students with a
variety of shopping lists. A generalization session for each student was conducted on one
CBI trip after three maintenance sessions to assess if students could apply this skill
directly to real-life settings. Generalization sessions were identical to baseline sessions
and praise was delivered at the end of the session in the community. The students were
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given a shopping list identical to the lists used during training sessions, a calculator, a
pencil, and a clipboard. The students were not responsible for locating the items on the
shopping list during CBI. Appendix D is an example of the data sheet used during
maintenance and generalization sessions.
Non-Target Information
Assessment of the acquisition of non-target information occurred in a 1:1 format
before baseline and after criterion had been met. The investigator provided the students
with a worksheet with pictures of food and non-food items. The students were asked to
circle all of the items with sales tax added to the total. The worksheets presented before
baseline and after mastery were identical (shown in Appendix B). The investigator
assessed non-target information by comparing the results completed before baseline and
after mastery. Feedback was provided to the student on the worksheet completed after
mastery.
Social Validity
Social validity data were collected at the end of the study on the peer tutors.
Appendix C gives an example of the survey. The investigator measured social validity by
using a 5-point Likert-type scale survey with anchors ranging from strongly disagrees to
strongly agree. The survey had five questions and a section to comment. The questions
were: (1) I was trained to used SP, (2) I liked teaching students, (3) I learned something
new, (4) the students I taught learned something new, and (5) teaching sales tax was
important.
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Reliability
The principal investigator collected reliability data on the peer tutors at least one
time per week and the team teacher collected reliability on the teacher for each of the
sessions per participant. See appendices F and G for reliability data sheets used during
the investigation.
Dependent variable reliability. The investigator calculated dependent variable
reliability agreement by using the point-by-point method and the following formula:
number of agreements divided by total number of agreements and disagreements
multiplied by 100 (Gast and Ledford, 2013). The minimum acceptable percentage was
80%. Both the investigator and peer tutors collect dependent variable reliability data. If
the percentage was below 80% for peer tutors, then training on data collection SP
procedures for the peer tutors occurred again.
Independent variable reliability. The investigator calculated procedural fidelity
agreement with the following formula: number of observed instructor behaviors divided
by the number of planned instructor behaviors multiplied by 100 (Billingsley, White, &
Munson, 1980). During baseline sessions, maintenance sessions and generalization
sessions, the team teacher collected data on the investigator on the following procedures:
(a) materials prepared, (b) delivery of attentional cue, (c) teacher waited appropriate
response interval, and (d) delivery of correct teacher consequences for correct, incorrect,
or no responses. During intervention sessions, the investigator collected data on the peer
tutors on the following variables: (a) materials prepared, (b) delivery of attentional cue,
(c) delivery of verbal prompt, (d) correct delay interval, (e) delivery of correct
consequence, and (f) delivery of verbal praise on reinforcement schedule. Independent
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variable reliability data must be at a minimum of 80% accuracy during all sessions. If the
independent variable reliability data dropped below 80% accuracy, then a practice session
performing the teacher responses occurred for both the investigator and peer tutors.
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Section 4: Results
The results indicated that the simultaneous prompting procedure delivered by a
peer was effective in teaching secondary students with mild and moderate disabilities to
calculate sales tax and peer tutors could implement the SP procedure with fidelity. Figure
1 shows the student responding data. The data showed during baseline that none of the
participants could calculate sales tax before training occurred. Colin, Megan, Brandy, and
Ron could complete some steps of the task analysis to calculate sales tax during baseline
sessions. Gary remained at 0% accuracy during all baseline sessions on calculating sales
tax. Once training was implemented, there was an increase in accuracy on percentage of
correct behaviors for all students.
Results indicated that Colin was performing at 20% accuracy during baseline
sessions. When the intervention was introduced, his responding showed an immediate
and abrupt change in level to 62% accuracy. After two training sessions, Colin reached
100% accuracy. However, a procedural error did occur with Colin. The teacher instructed
the peer tutors incorrectly on the sequence of the SP procedure. The peer tutors were
providing Colin with the daily training sessions before the daily probe sessions. The
teacher corrected the procedure error during Colin’s intervention.
Results indicate that Megan was performing at 35% accuracy during baseline
sessions. When the intervention was introduced, her responding showed an increase to
50% after the first training session occurred. Megan’s data continued in a positive trend
until a break in the school calendar occurred. After the extended break, Megan required 3
training sessions before 100% was obtained.
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Results indicated that Brandy was performing at 15% accuracy during baseline
sessions. When the intervention was introduced, her responding showed an increase to
28% after the first training session. Brandy’s data indicated that there was a variable
trend. After all training sessions were completed, data indicated significant
inconsistencies in acquiring the task analysis.
Results indicated that Gary was performing at 0% accuracy during baseline
sessions. When the intervention was introduced, his responding showed an increase to
45% accuracy after three training sessions occurred. Gary’s data indicated an increasing
trend until a break occurred in the school calendar. After the break, data become stable
again after four training sessions. Due to the end of the school year, criterion could not be
obtained for Gary. Gary’s data indicated that there was not a consistent trend due to
significant inconsistencies in acquiring the task analysis.
Results indicate that Ron was performing at 19% accuracy during baseline
sessions. When the intervention was introduced, his responding showed an increase to
37% accuracy after one training session was implemented. Ron continued to an
increasing trend in data, but due to the end of the school year, criterion was not obtained.
Due to the school calendar, an extended break (i.e., fall break) occurred for Colin
before session 11. Colin was able to reach criterion, but there was a decreasing trend in
his accuracy. An extended break (i.e., fall break) occurred for Megan before session 9.
Three sessions occurred following the break before reaching criterion again for Megan.
Unfortunately, Brandy had the most interrupted intervention sessions due to the school
calendar (i.e., winter break) and snow days. One break in the school calendar (i.e., spring
break) occurred for Gary. Ron did not have any calendar breaks during intervention.
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A visual prompt was implemented for Brandy and Gary to increase their ability to
reach criterion. Based on Brandy’s data, she was not making progress for 22 days, so the
investigator examined the raw data and discovered that remembering steps 6, 7, 13, 14,
20, and 21 of the task analysis was the problem. Therefore a visual prompt was used. The
visual prompt consisted of a visual display of the multiplication key (X) and the sales tax
formula (1.06). The visual prompt was not effective in increasing her responding with no
progress for 11 days, so the investigator examined the raw data and found that she was
making repeated errors in transferring the price on the calculator to her CBI shopping list.
Brandy would complete the calculations correctly on the calculator, but would transfer
the wrong price onto her paper (i.e., steps 9, 16, 23, and 26 of the task analysis). The
decimal transfer sessions were implemented to decrease the likelihood of this occurring.
Data showed the need for Brandy to use a visual prompt to complete the task analysis in
order to reach criterion during intervention. However, the visual prompt was not provided
to Brandy during maintenance or generalization sessions and she remained at 91%
accuracy or higher. Based on Gary’s data, he was not making progress for 10 days, so the
investigator examined the raw data and discovered that remembering steps 6, 7, 13, 14,
20, and 21 of the task analysis was the problem. Therefore a visual prompt was
implemented. The visual prompt was identical to the visual prompt used by Brandy. The
visual prompt was not effective in increasing his responding with little progress for five
days, so the investigator examined the raw data and discovered he was making a
consistent error (i.e., hitting multiplication key twice). The investigator determined a
need to complete mass trials of practicing hitting the multiplication key only once to
increase accuracy.
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Figure 1: Graph of Results.
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Colin had a total of five sessions to criterion; Megan had a total of nine sessions to
criterion; and Brandy had a total of 36 sessions to criterion. Gary and Ron did not reach
criterion. Training sessions averaged a length of 5 min and 29 s.
Maintenance and generalization. Results indicated that Colin, Megan, and
Brandy were able to maintain and generalize at least some steps for calculating sales tax.
Data for Colin indicated that he performed at 100% accuracy for maintenance sessions 1
and 2 and performed at 62% accuracy for maintenance session 3. Colin performed at 80%
accuracy during the generalization session during CBI. Data for Megan indicates that she
performed at 100% accuracy for maintenance sessions 1 and 3 and performed at 92%
accuracy for maintenance session 2. Megan performed at 100% accuracy during the
generalization session during CBI. Brandy performed at 95% accuracy for maintenance
session 1 and 90% accuracy for maintenance sessions 2 and 3. She performed at 100%
accuracy during the generalization session during CBI. Gary and Ron did not complete
any maintenance or generalization sessions due to the end of the school year.
Non-target information. Megan and Brandy both increased their accuracy of
correct responses on the non-targeted information. Megan’s pretest was at 50% accuracy
and her posttest was at 100% accuracy on identifying which items have sales tax included
in the total. Brandy’s pretest was at 50% accuracy and her posttest was at 75% accuracy.
Colin did not obtain any of the non-targeted information. His pretest was at 60%
accuracy and his posttest was at 25% accuracy. Ron did not obtain any of the nontargeted information. His pretest was at 50% accuracy and his posttest was at 35%
accuracy. Gary’s pretest and posttest scores remained the same at 50% accuracy.
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Reliability
IOA data averaged 96.5% and ranged from 88% to 100%. IOA data were
collected 50% of the sessions across baseline, 64.5% of the sessions across training, and
50% of the sessions across maintenance and generalization.
Procedural fidelity during baseline, maintenance, and generalization sessions
showed 100% across all sessions. Procedural fidelity was collected 57.5% of the time
across baseline, maintenance, and generalization sessions.
During training sessions, procedural fidelity averaged 83.5% for one peer tutor.
This peer tutor repeatedly missed praising the students on a VR3 schedule. Training was
implemented by the investigator to increase fidelity for this peer tutor. For the other peer
tutors, procedural fidelity averaged 88.5% during training sessions. The most common
error performed by the peer tutors was not waiting the appropriate delay (i.e., 5 s) during
daily probe sessions.
Social Validity
The peer tutors completed a survey using a 5-point Likert-type scale on the
training and teaching procedures. The peer tutors chose one of five responses: (a)
strongly disagree, (b) disagree, (c) neutral, (d) agree, or (e) strongly agree. All of the peer
tutors strongly agreed that they liked teaching students, they learned something new, and
that the students they taught learned something new. Two of the peer tutors agreed that
teaching sales tax was important while the other two peer tutors strongly agreed that
teaching sales tax was important. Two of the peer tutors agreed that they were taught to
use the SP procedure while the other two peer tutors strongly agreed that they were
taught to use the SP procedure. One peer tutor stated, “You use sales tax every day and
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this would be great to find more things to teach them.” Another peer tutor provided a
constructive comment and said, “Maybe an app would be easier than having a clipboard
and calculator for the real-world situation.”
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Section 5: Discussion
The purpose of this study was to determine if peer tutors could implement the SP
procedure effectively, if students with MSD could acquire how to calculate sales tax, if
generalization could occur, and if non-targeted information could be obtained. Results
from this study provided evidence that the peer tutors were effective instructors to
students with MSD, peer tutors could reliably deliver instruction, students could learn to
calculate sales tax, generalization could occur, and non-targeted information could be
learned. Prior to intervention, none of the students could calculate sales tax. After
intervention, the students could calculate sales tax both in a classroom and natural setting.
Two of the students acquired the non-target information presented throughout the study.
This study is unique in the fact that a simulated grocery store was used during all
sessions. The students were presented with a shelf filled with multiple items found in a
store with the prices presented as prices are presented in the majority of most stores. The
students were not only asked to complete sales tax computation, but visual scan the shelf
to find the item listed on the CBI shopping list.
This study provides further evidence that peers can deliver systematic
instructional procedures and be effective instructional teachers. The only fidelity issue
regarding the peer tutors as instructional leaders occurred with the peer tutors following
the VR3 reinforcement schedule. The peer tutors had to be reminded to praise on a
specific schedule. In order to increase fidelity, the teacher highlighted on the data sheet
when to provide praise to the student. This accommodation helped with three of the peer
tutors. The fourth peer tutor required the use of a motivator to follow the VR3 praise
schedule. This study also contributes to the literature as it is peer-led instruction for a
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chained task. There has not been much previous literature on peers using a task analysis
to teach a chained skill.
Data showed further evidence that generalization can be taught to students with
mild and moderate disabilities. Each of the participants was able to generalize the skills
necessary to complete the steps of the task analysis in a store in the community. The
investigator minimized distractions in the classroom, but distractions cannot be controlled
in a real-world setting. Even with distractions, the students completed the steps of the
task analysis with at least 50% accuracy.
In summary, peer tutors are effective at implementing the SP procedure with
fidelity to teach sales tax computation, generalization was acquired, and incidental
learning occurred for students with mild and moderate disabilities.
Limitations and Conclusions
One limitation to this study was the amount of time it took for the study to be
completed. Due to the design of the multiple probe across participants, the peer tutors
could not begin intervention with all of the participants at the beginning of the school
year. The study lasted until the end of the school year to allow time for all participants to
receive intervention. A second limitation was the lack of available products on the
shopping list. Due to availability, only nine items were on the shopping list rotation. A
third limitation was the prices on the shopping list items. The prices were all $10.00 or
less. A fourth limitation was breaks in the school calendar. Several breaks occurred
during intervention for the majority of students which led to unstable or negative trends
in data. A last limitation was that only social validity data was collected from the peers.
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In future studies, it would be valuable to collect social validity data from both sets of
students.
After reviewing the non-target information data, the investigator determined in
future research, the non-target information should be presented multiple times throughout
the daily training sessions. If the non-target information was presented more than once,
the students might have acquired the non-target information with more accuracy. The
non-target pre/posttest could also been presented in a different format. The pre/posttest
was a generalization skill since the students with MSD had to recognize food versus
nonfood items, not just a non-target test.
Further research should be considered in order to replicate this study across
different participants and settings. Further research should also be considered to measure
if using a tax calculation app is more effective than teaching sales tax calculation. This
study focused on using a calculator to calculate the sales tax, but further research could
determine if using an app is more efficient and socially appropriate. Further research is
needed with students with severe disabilities. With increased opportunities for students
with MSD to be included in general education settings, further research is needed to
determine if sales tax calculation can be taught in general education classrooms. The
intervention used in this study was easy to teach to peer tutors to implement and could be
an effective strategy to use when teaching all content areas.
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Table 1: Task Analysis for Computing Sales Tax
____________________________________________________________
Step

Behavior

____________________________________________________________
1. Locate calculator (student will go get the calculator in the classroom and bring to
table)
2. Turn on calculator
3. Locate pencil (student will go get a pencil in the classroom and bring to table)
4. Locate first item (student will pick up the item listed first and place in front of
them)
5. Enter price into calculator (price is located on item)
6. Hit multiplication key
7. Enter sales tax (1.06)
8. Hit equal sign
9. Write cost with tax
10. Clear calculator
11. Locate second item (student will pick up the item listed second and place in front
of them)
12. Enter price into calculator (price is located on item)
13. Hit multiplication key
14. Enter sales tax (1.06)
15. Hit equal sign
16. Write cost with tax
17. Clear calculator
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18. Locate third item (student will locate the item listed third and place in front of
them)
19. Enter price into calculator (price is located on item)
20. Hit multiplication key
21. Enter sales tax (1.06)
22. Hit equal sign
23. Write cost with tax
24. Clear calculator
25. Total all prices
26. Write total
____________________________________________________________
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Appendix A: Computing Sales Tax Shopping List
Name:

Date:

Calculate sales tax for the following items.

Price

Sales tax

1. Freezer bags:

2. Contact solution:

3. Deodorant:

33

Total cost

Appendix B: Non-Target Information Worksheet
Name:

Date:

In the state of Kentucky when you purchase items, some items have sales tax added to
your total and some items do not have sales tax added to your total. Circle all of the items
that would have sales tax added to your shopping total.
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Appendix C: Social Validity Questionnaire for Peer Tutors
Please rate the following statements using the scale 1 (Strongly Disagree), 2 (Disagree), 3
(Neutral), 4 (Agree), 5 (Strongly Agree).
1. I was trained to use Simultaneous Prompting.
1

2

3

4

5

3

4

5

3

4

5

2. I liked teaching students.
1

2

3. I learned something new.
1

2

4. The students I taught learned something new.
1

2

3

4

5

5. Teaching sales tax was important.
1

2

3

4

5

Please list any other comments/feedback you would like to share about your participation
in this study:

______
__________________________________________________________________

36

Appendix D: Baseline/Probe/Maintenance Data Sheet
Student Name:
Instructor:

Key:

Time to initiate and complete: 5 s
Stimulus
1. Locate calculator
2. Turn on calculator
3. Locate pencil
4. Locate first item
5. Enter price into calculator
6. Hit multiplication key
7. Enter sales tax (1.06)
8. Hit equal sign
9. Write cost with tax
10. Clear calculator
11. Locate second item
12. Enter price into calculator
13. Hit multiplication key
14. Enter sales tax (1.06)
15. Hit equal sign
16. Write cost with tax
17. Clear calculator
18. Locate third item
19. Enter price into calculator
20. Hit multiplication key
21. Enter sales tax (1.06)
22. Hit equal sign
23. Write cost with tax
24. Clear calculator
25. Total all prices
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+ = corrects
- = incorrect
NR = no response

26. Write total
Date:
% of correct responses:
% of incorrect responses:
% of no responses (NR):
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Appendix E: Training Data Sheet
Student Name:
Instructor:

Key:

+ = corrects
- = incorrect
NR = no response
Time to complete: 5 s

Time to initiate: 5 s
Stimulus
1. Locate calculator
2. Turn on calculator
3. Locate pencil
4. Locate first item
5. Enter price into calculator
6. Hit multiplication key
7. Enter sales tax (1.06)
8. Hit equal sign
9. Write cost with tax
10. Clear calculator
11. Locate second item
12. Enter price into calculator
13. Hit multiplication key
14. Enter sales tax (1.06)
15. Hit equal sign
16. Write cost with tax
17. Clear calculator
18. Locate third item
19. Enter price into calculator
20. Hit multiplication key
21. Enter sales tax (1.06)
22. Hit equal sign
23. Write cost with tax
24. Clear calculator
25. Total all prices
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26. Write total
Date:
% of correct responses:
% of incorrect responses:
% of no responses (NR):
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Appendix F: Baseline/Probe/Maintenance Reliability Data Sheet
Date:
Student:
Instructor:
Reliability Observer:

Stimulus

Wait
Appr.
Response
Interval
5s

Materials Ready: Y N
General attention cue delivered: Y N
Attention Response: Y N
Task Direction: Y N
Session Length:
Student
Response

Deliver
Correct
Consequence

Session
Length:
1. Locate
calculator
2. Turn on
calculator
3. Locate pencil
4. Locate first
item
5. Enter price
into calculator
6. Hit
multiplication
key
7. Enter sales
tax (1.06)
8. Hit equal sign
9. Write cost
with tax
10. Clear
calculator
11. Locate
second item
12. Enter price
into calculator
13. Hit
multiplication
key
14. Enter sales
tax (1.06)
15. Hit equal
sign
16. Write cost
with tax
17. Clear
calculator
18. Locate third
item
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19. Enter price
into calculator
20. Hit
multiplication
key
21. Enter sales
tax (1.06)
22. Hit equal
sign
23. Write cost
with tax
24. Clear
calculator
25. Total all
prices
26. Write total
% of correct
responses:
% of incorrect
responses:
% of no
responses (NR):

Key:

+ = corrects
- = incorrect
NR = no response
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Appendix G: Training Reliability Data Sheet
Date:
Student:
Instructor:
Reliability Observer:

Stimulus

Wait
Appr.
Delay
0s

Materials Ready: Y N
General attention cue delivered: Y N
Attention Response: Y N
Task Direction: Y N
Session Length:
Student
Response

Praise
Corrects

Session
Length:
1. Locate
calculator
2. Turn on
calculator
3. Locate pencil
4. Locate first
item
5. Enter price
into calculator
6. Hit
multiplication
key
7. Enter sales
tax (1.06)
8. Hit equal sign
9. Write cost
with tax
10. Clear
calculator
11. Locate
second item
12. Enter price
into calculator
13. Hit
multiplication
key
14. Enter sales
tax (1.06)
15. Hit equal
sign
16. Write cost
with tax
17. Clear
calculator
18. Locate third
item
19. Enter price
into calculator
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Consq.
Errors

20. Hit
multiplication
key
21. Enter sales
tax (1.06)
22. Hit equal
sign
23. Write cost
with tax
24. Clear
calculator
25. Total all
prices
26. Write total
Date:
% of correct
responses:
% of incorrect
responses:
% of no
responses (NR):

Key:

+ = corrects
- = incorrect
NR = no response
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